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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event however, may a reply be timely filed 
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Art Unit: 2878 

DETAILED ACTION 
Drawings 

1 . The drawings are objected to because reference character 34 in Figure 4 should 
indicate the Cg value at an angle of 180 degrees, as specified in paragraph 32, line 10 
of the disclosure. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
figure or figure number of an amended drawing should not be labeled as "amended." If 
a drawing figure is to be canceled, the appropriate figure must be removed from the 
replacement sheet, and where necessary, the remaining figures must be renumbered 
and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either "Replacement Sheet" or 
"New Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 23 (Figure 9). Corrected drawing sheets in compliance with 37 CFR 
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1.121(d), or amendment to the specification to add the reference character(s) in the 
description in compliance with 37 CFR 1.121(b) are required in reply to the Office action 
to avoid abandonment of the application. Any amended replacement drawing sheet 
should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 73 (on page 13, line 4). Corrected drawing sheets in compliance with 37 
CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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Specification 

4. The specification is objected to under 37 CFR 1.42(a)(1)(ii) for liaving improper 
margins. Application papers are required to be filed on 8.5-by-1 1 inch paper with each 
sheet including a top margin of at least Va inch, a left side margin of at least 1 inch, a 
right side margin of at least Va inch, and a bottom margin of at least % inch. New 
application papers with proper margins on good quality paper are required. 

5. The disclosure is objected to because of the following informalities: On page 5, 
line 1 of paragraph 22, "suficiently" should be "sufficiently". Appropriate correction is 
required. 

Claim Objections 

6. Claim 25 is objected to because of the following informalities: In claim 25, item 
(c), "rotation" should be "rotating". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 1 and 16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Byrd (US Patent # 5.345,084). 
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Byrd disclose an apparatus and method capable of being used as a survey 
instrument comprising: 

A moderator, in the form of polyethylene wedges 32, 34, 36, and 38 In 
Figure 2 (column 3. lines 63-68); 

An array of four gamma ray detectors 22, 24, 26, and 28 within the 
moderator elements, as shown in Figure 2; 

Wherein the responses of the gamma ray detectors to a source of 
radiation are combined to yield an indication of position of the source relative to a 
reference through processor 22 in Figure 1 and indicator 24 In Figure 1 (column 
3, lines 28-32). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 2, 3, 6, 7, 12. 14. 15, 17, 18, 21, and 22 are rejected under 35 U.S.C. 
103(a) as'being unpatentable over Byrd, as applied to claims 1 and 16 above, and 
further in view of Fehlau (Journal paper entitled "Integrated Neutron/Gamma-ray Portal 
Monitors for Nuclear Safeguards"). 
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Byrd discloses all the limitations of the parent claims 1 and 16. as discussed 
above. However, Byrd is silent with regards to the inclusion of a neutron detector 
wherein the moderator has been optimized to allow responsiveness to fast and thermal 
neutrons. 

Fehlau teaches that a neutron-chamber detector with a single themnal neutron 
proportional counter in combination with plastic scintillators, thus allowing for detection 
of neutrons from large quantities of radioactive material or gamma rays from small 
quantities of gamma ray material (see abstract). Fehlau further teaches that even 
though neutron proportional counters, such as the ^ He counter, are primarily slow 
neutron (i.e. thermal neutron) responsive, they can be made to detect neutrons over a 
broad energy range by surrounding with a moderator that can slow down fast neutrons 
and admit thermal neutrons for detection (page 922, bottom of column 2). 

Thus, it would have been obvious for a person having ordinary skill in the art to 
modify the detector of Byrd to include a neutron counter to allow for the detection of a 
wide range of radioactive material, as taught by Fehlau. It would have been further 
obvious to a person having ordinary skill in the art at the time of the invention to provide 
a moderator thickness around the neutron counter of sufficient thickness to allow 
passage of thermal neutrons and moderation of fast neutrons to allow detection of 
neutrons over a broad energy range, as taught by Fehlau. 

With regards to the limitations of claims 3 and 18, Byrd discloses a processor 22 
(Figure 1) for determining gamma ray intensity and source location as well as an 
indicator 24 (Figure 1) for indicating the direction of the source (column 3, lines 20-32). 
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With regards to the limitations of claims 6 and 21 , Byrd discloses an indicator 24 
(Figure 1) for displaying the direction of the source. However. Byrd does not address if 
other quantities, such as neutron response or gamma intensity, should be displayed. 
Yet, it is well known in the art that radioactive signal strength would provide a measure 
of the size of the source as well as a measure of the relative distance between the 
source and the detector. It would have been obvious to a person having ordinary skill in 
the art to include this information in the display of the detector disclosed by Byrd, so as 
to provide the operator with additional information regarding the nature and distance of 
the source. 

With regards to claims 7 and 22, applicant proposes the additional limitations of 
the moderator being rectangular, the gamma ray detectors being an array of four, the 
gamma ray detectors being scintillators with light collectors, and the gamma ray 
detectors being disposed around the neutron counter at the corners of the moderator. . 
Byrd discloses the array of four gamma ray detectors being scintillators with 
photomultiplier tubes as light detectors (column 3, lines 1-4). However, Byrd is silent 
with regards to the moderator being rectangular. It would have been an obvious matter 
of design choice to make the moderator rectangular since applicant has not disclosed 
that the shape of the moderator solves any stated problem or is fpr any particular 
purpose and it appears that the invention would perform equally well with the shape of 
the moderator being different from rectangular. Byrd is also silent with regards to the 
gamma ray detectors surrounding the neutron counter. The combination of Byrd and 
Fehlau only provide for the inclusion of the neutron counter with the survey instrument, 
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not the location of the counter. However, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to place the neutron counter in the 
center of the gamma radiation detector array since it has been held that rearranging 
parts of an invention involves only routine skill in the art. In re Japikse, 86 USPQ 70. 

With regards to claim 12, the ^He neutron counters are well known in the art. For 
example, Fehlau discloses that the neutron detector is a ^He proportional counter. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use a ^He counter for the neutron detector since it was known in the art that the 
^He counter has sufficient sensitivity for the detection of neutrons from radioactive 
materials. 

With regards to claim 15, Byrd does not specifically disclose that the system can 
be handheld. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to make the device handheld, since it has been held that 
making an old device portable or movable without producing any new and unexpected 
result involves only routine skill in the art. In re Lindberg, 194 F.2d 732, 93 USPQ 23 
(CCPA1952). 

1 1 . Claims 4 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Byrd and Fehlau, as applied to claims 3 and 18 above, and further in view of 
Kronenberg (US Patent # 4,893,017). 

The combination of Byrd and Fehlau disclose all of the limitations of the parent 
claims 3 and 18, as discussed above. However, Byrd and Fehlau are silent with 
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regards to the intensity of incident gamma rays being the sum of the responses from the 
gamma ray detectors. 

Kronenberg teaches a pocket radiac device using an array of gamma ray 
detectors wherein the total gamma ray dose Is determined from the combination of 
signals from the array of gamma detectors; thus allowing for increased sensitivity over 
the use of just one detector to determine Incident gamma radiation (column 3, lines 9- 
11). 

Thus, it would have been obvious for a person having ordinary skill in the art to 
modify the combination of Byrd and Fehlau to use the sum of the gamma ray detector 
responses as a measure of the intensity of gamma radiation.to allow for increased 
sensitivity over a single detector, as taught by Kronenberg. 

12. Claims 5 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Byrd and Fehlau, as applied to claims 3 and 18 above, and further in view of Rubin (US 
Patent #4,172,226). 

The combination of Byrd and Fehlau discloses all of the limitations of the parent 
claims 3 and 18, as discussed above. However, the combination of Byrd and Fehlau is 
silent with regards to the direction of the gamma radiation being determined based on 
the ratio of responses of pairs of gamma ray detectors. Instead, Byrd employs a 
difference measurement to determine the relative position of the source between pairs 
of detectors. 
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Rubin discloses a system for remote radiation detection using an anray of gamma 
detectors. Specifically, Rubin teaches that the location of a source can be determined 
using ratios of the signals from four fixed position omnidirectional radiation detectors 
(column 2, lines 13-22), Rubin teach that by using such an arrangement, the location of 
the radiation sources can be detemiined in three dimensions. 

Thus, it would have been obvious for a person having ordinary skill in the art to 
modify the combination of Byrd and Fehlau to determine use the ratio of responses of 
pairs of gamma ray detectors so as to be able to determine the location of the source in 
three dimensions, as taught by Rubin. 

13. Claims 8, 1 1 , and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Byrd and Fehlau, as applied to claims 7 and 22 above, and further in view of 
Kronenberg (US Patent # 4,893,017) and Rubin (US Patent # 4,172,226). 

Byrd and Fehlau address all the limitations of the parent claims 7 and 22, as 
discussed above. However, the combination of Byrd and Fehlau is silent with regards 
to the direction of the gamma radiation being determined based on the ratio of 
responses of pairs of gamma ray detectors. Instead, Byrd employs a difference 
measurement to detemiine the relative position of the source between pairs of 
detectors. 

Rubin discloses a system for remote radiation detection using an anray of gamma 
detectors. Specifically, Rubin teaches that the location of a source can be determined 
using ratios of the signals from four fixed position omnidirectional radiation detectors 
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(column 2, lines 13-22). Rubin teach that by using such an arrangement, the location of 
the radiation sources can be determined in three dimensions. 

Thus, it would have been obvious for a person having ordinary skill in the art to 
modify the combination of Byrd and Fehlau to detennine use the ratio of responses of 
pairs of gamma ray detectors so as to be able to detemiine the location of the source in 
three dimensions, as taught by Rubin. 

Further, Byrd and Fehlau are silent with regards to the intensity of incident 
gamma rays being the sum of the responses from the gamma ray detectors. 

Kronenberg teaches a pocket radiac device using an array of gamma ray 
detectors wherein the total gamma ray dose is determined from the combination of 
signals from the array of gamma detectors; thus allowing for increased sensitivity over 
the use of just one detector to determine incident gamma radiation (column 3, lines 9- 
11). 

Thus, it would have been obvious for a person having ordinary skill in the art to 
modify the combination of Byrd and Fehlau to use the sum of the gamma ray detector 
responses as a measure of the intensity of gamma radiation to allow for increased 
sensitivity over a single detector, as taught by Kronenberg. 

With regards to claim 1 1 , Byrd discloses an indicator 24 (Figure 1) for displaying 
the direction of the source. However, Byrd does not address if other quantities, such as 
neutron response or gamma intensity, should be displayed. Yet, it is well known in the 
art that radioactive signal strength would provide a measure of the size of the source as 
well as a measure of the relative distance between the source and the detector. It 
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would have been obvious to a person having ordinary sl<ill in the art to include this 
infomriation in the display of the detector disclosed by Byrd, so as to provide the 
operator with additional infomiation regarding the nature and distance of the source. 

14. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Byrd 
and Fehlau, as applied to claim 7 above, and further in view of Drukier et al. (US Patent 
# 5.866,907). 

The combination of Byrd and Fehlau disclose all of the limitations of the parent 
claim 7, as discussed above. However, the combination of Byrd and Fehlau is silent 
with regards to the scintillator being a Csi scintillator. and the light collector being a 
photodiode. Instead, Byrd uses a borated plastic scintillator rod for the scintillator and a 
photomultiplier tube for the light collector. 

However, it is well known that Csl is often used a scintillator in gamma radiation 
applications in combination with a photodiode or photomultiplier tube. For example, 
Drukier et al. teach the use of Csl doped with (Tl) as a scintillator since, among the 
various scintillators, produces the best light yield (column 2, lines 20-23). Drukier et al. 
also teach that a photodiode, specifically an avalanche photodiode, can be used in 
place of a photomultiplier tube in scintillation applications as it provides a lower energy 
consumption and smaller packaged photoelectric conversion device which is also less 
sensitive to environmental disturbances (column 15, lines 3-13). 

Thus, it would have been obvious for a person having ordinary skill in the art to 
modify the combination of Byrd and Fehlau to use Csl for the scintillator material so as 
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to provide better liglit yield, as taught by Drukier et al. It would have been further 
obvious to modify the combination of Byrd and Fehlau to use a photodiode instead of 
photomultiplier tubes for the light collecting device to take advantage of the 
photodiode's robustness and energy savings, as taught by Drukier et al. 

Allowable Subject Matter 

15. Claims 9, 10, and 24-27 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

16. The following is a statement of reasons for the indicatjon of allowable subject 
matter: 

Claims 9 and 24, when incorporating the limitations of the parent claims, are 
directed to an apparatus and method for a survey instrument comprising a rectangular 
moderator, a neutron detector wherein the dimensions of the moderator, material of the 
moderator, and location of the neutron detector within the moderator chosen to allow 
the neutron detector to be equally responsive to fast and thennal neutrons, an array of 
four gamma ray detectors disposed within the moderator with major axes of the gamma 
ray detectors parallel to the major axes of the neutron detector, wherein each gamma 
ray detector comprising a scintillator an a light collecting device optically coupled to the 
scintillator, and a processor for combining the gamma ray detector responses to yield 
an intensity of impinging gamma radiation and an indication of azimuthal direction of the 
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source, wherein said direction is detemnined by a ratio of responses of pairs of the 
gamma ray detectors and the sum of response of the gamma ray detectors. The prior 
art does not disclose or suggest such a survey instrument wherein the direction of the 
source is determined via the responses of the parallel oriented gamma ray detectors 
based on the combination of ratio and sum data from gamma radiation detector 
responses. Instead, the prior art has focused on a differential method (see Byrd) or a 
ratio-based methods (see Rubin) for determining source direction. As such, applicant's 
disclosure provides a novel and nonobvious improvement over the prior art. 
Accordingly, the present claims 9 and 24 would be allowable. Claim 25 would be 
allowable by virtue of its dependence on claim 24. 

Claims 10 and 26, when incorporating the limitations of the parent claims, are 
directed to an apparatus and method for a survey instrument comprising a rectangular 
moderator, a neutron detector wherein the dimensions of the moderator, material of the 
moderator, and location of the neutron detector within the moderator chosen to allow 
the neutron detector to be equally responsive to fast and themial neutrons, an array of 
four gamma ray detectors disposed within the moderator with major axes of the gamma 
ray detectors perpendicular to the major axes of the neutron detector, wherein each 
gamma ray detector comprising a scintillator an a light collecting device optically 
coupled to the scintillator, and a processor for combining the gamma ray detector 
responses to yield an intensity of impinging gamma radiation and an indication of 
azimuthal direction of the source, wherein said direction is determined by a ratio of 
responses of pairs of the gamma ray detectors. The prior art does not disclose or 
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suggest such a survey instrument wherein the direction of the source is detemiined via 
the responses of the perpendicularly oriented gamma ray detectors based on the ratio 
data from the gamma radiation detectors. Instead, the prior art only addresses parallel 
oriented gamma ray detectors with respect to the neutron detector (see Fehlau). As 
such, applicant's disclosure provides a novel and nonobvlous improvement over the 
prior art. Accordingly, the present claims 10 and 26 would be allowable. Claim 27 
would be allowable by virtue of its dependence on claim 26. 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

G. Brown (US Patent # 5,274,238) disclose an apparatus and method for locating 
a source of ionizing radiation using a ratio between a reference gamma ray sensor and 
a second gamma ray sensor surrounded by a variable thickness filter. 

L. Brown (US Patent # 3,581,090) disclose a radially disposed array of gamma 
detectors integrated with a single photomultiplier tube, which uses the sum of the 
responses of the gamma ray detectors to detennine position of a radiation source. 

1 8. Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Frederick F. Rosenberger whose telephone number is 
571-272-6107. The examiner can nonnally be reached on Monday-Friday 7:30 AM - 
4:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on 571-272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Infomnation Retrieval (PAIR) system. Status infomiation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Frederick F. Rosenberger 
Patent Examiner 
GAU 2878 
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